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POPULATION PROJECTIONS FOR MANPOWER PLANNING 
Anthony Leo Redwood, Ph.D. 
Institute of Labor and Industrial Relations 
University of Illinois at Urbana-Champaign, 1972 

This study develops functional population projections for 
manpower planning purposes. Past and future demographic changes have 
important implications for the economy and its manpower which need to 
be identified and evaluated. This requires the integration of popula- 
tion projections into a broader economic and manpower forecasting 
system, (being developed at the University of Illinois (STEP)). 

The limitations of the demographic determinant approach to 
fertility projections, Hos of its primary techniques (period, cohort, 
parity-progression), are identified. Recent research suggests the 
importance of socioeconomic influences on fertility behavior, and 
raises the question whether birth rates can be "predicted" by taking 
cognizance of these factors. Hence an exploratory attempt is made to 
synthesize demographic and socioeconomic variables into a fertility 
projection model. 

A population projection model is constructed, using matrix 
operators for each of the components of population change. Implementa- 
tion (United States, and Illinois provisional) involves subjecting the 
base population, the 1970 census enumeration disaggregated into single 
years of age, by sex and color, to an iterative process through suc- 
cessive single projection years (1970-85). ‘The model is differentiated 
by the use of a socioeconomic determinant approach to fertility pro- 
jections. 

Given an increasing willingness and capacity to plan family 


size, and recognizing the multiple socioeconomic influences on fertility, 
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a rational decision model is sought that will articulate these 
influences on fertility choice in a manageable form. The conceptual 
construction used is the economic theory of consumer behavior, as 
developed by Becker and Easterlin. The implementing model comprises 
a two equation simultaneous system, with the structural equation 
regressands being female median age at ae a age-color 
specific birth rates; it is tested in reduced form using least squares 
linear regression and annual he bee data (1940-70 and 1948-70). 

Statistical considerations preclude the maximization of 
both explanation and prediction concurrently. Given a priority to 
predictive performance, multicollinearity necessitates a qualitative 
evaluation of hypotheses only through the parameter signs in alter- 
native regression series. Despite the complexities of interpreting 
reduced form parameters, the results suggest that the affluence 
effect is strongly negative, the positive fertility - business cycle 
relationship is stronger for white than for nonwhite, the total 
fertility - female labor force participation relationship could be 
positive (through the influence of the latter on marriage age), 
and that the population structure influences fertility via the 
marriage age. 

Reestimating parameters for the shorter 1948-67 period, with 
R ranging from .89 to .97, the average annual absolute deviations of 
predicted from actual (1968-70) varied from 1.7 to 6.4 percent; 
generally, the higher the R the better the prediction. Also the 
model anticipated the levelling out of fertility in 1969-70 and the 


resumed decline in the early 1970s. 
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Recent, and comparatively optimistic, Conference Board 
economic projections are used to project future fertility (to 1980), 
STEP projections being insufficiently developed at this stage. A 
continuing decline is "predicted"; white total fertility rate projects 
to drop below the "replacement level" (2.11 births per female) around 
1975 (earlier if the Vietnam war continues), and implies a completed 
family size of 1.6 children by 1980. Similarly, nonwhite fertility 
will decline to 1970 white levels by 1980. The population growth 
rate could decline from 1.10 (1971) to 0.59 percent (1980). 

A second series of projections is generated, based on 
pessimistic assumptions of socioeconomic performance relative to the 
past. A greater decline occurs in fertility and population growth 
rates, but the projection range is much narrower than, and lies below, 
that of the four series generated by the Census Bureau. 

Despite unresolved model, data, and methodology problems, 
the study clearly establishes the greater potential role for socio- 
economic influences in predicting fertility than is acknowledged in 


current demographic methods. 
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